The roots of the alpine plant genus Rhodiola (Crassulaceae), Rhodiolae Radix, have been widely used as a hemostatic, antibechic, tonic, and endermic liniment for burns and contusions in traditional Chinese medicine. During the course of our serial studies on the bioactive constituents from Chinese natural medicines, 2-11) we have characterized the structures of several flavonol bisdesmosides, monoterpene glycosides, and cyanoglycosides from the roots of Rhodiola quadrifida (PALL.) FISCH. et MAY, Rhodiola sacra (PRAIN ex HAMET) S. H. FU, and Rhodiola sachalinensis A. BOR. 2, 12, 13) In particular, the flavonol bisdesmosides, sachalosides III and IV, from the roots of R. sachalinensis were found to show a protective effect against D-galactosamine-induced cytotoxicity in primary cultured mouse hepatocytes.
roots) was partitioned into an EtOAc-H 2 O mixture to furnish an EtOAc-soluble fraction (11.6%) and aqueous layer. The aqueous layer was further extracted with n-BuOH to give n-BuOH-and H 2 O-soluble fractions (12.4% and 15.9%, respectively). The EtOAc-soluble fraction was subjected to normal-phase and reversed-phase column chromatographies and finally to HPLC to give three known compounds, trans-caffeic acid (17, 0.036%), 14) p-tyrosol (19, 0.3183%), 15) and kaempferol (23, 0.0068%). 16) The n-BuOH-soluble fraction was also subjected to normal-and reversed-phase column chromatographies and HPLC to give creosides I (1, 0.0026%), II (2, 0.0011%), III (3, 0.0002%), IV (4, 0.0014%), and V (5, 0.0015%), together with 18 known compounds, kenposide A (6, 0.0195%), 17) rhodioloside E (7, 0.0058%), 18) isopentenyl-3-O-b-D-glucopyranoside (8, 1.8171%), 19) n-hexyl-b-D-glucopyranoside (9, 0.0005%), 20) rhodiooctanoside (10, 0.0017%), 12) coniferoside (11, 0.0027%), 21) dihydroconiferin (12, 0.0001%), 22) icariside D2 (13, 0.0026%), 23) 4-hydroxybenzyl b-D-glucopyranoside (14, 0.0004%), 24) triandrin (15, 0.0127%), 25) vimalin (16, 0.0017%), 25) 1-O-b -D-(6Љ-O-galloyl)glucopyranoside (18, 0.0020%), 26) 2-phenylethyl b -D-glucopyranoside (20, 0.0049%), 27) salidroside (21, 1.1063%), 28) 2-phenylethyl Oa -L-arabinopyranosyl(1→6)-b -D-glucopyranoside (22, 0.0027%), 13) pollenitin (24, 0.0010%), 29) rhodosin (25, 0.0295%), 30) and clemastanin A (26, 0.0018%). 31) Creoside I (1) was isolated as a colorless amorphous powder with negative optical rotation ([a] D 27 Ϫ38.7°in MeOH). The IR spectrum of 1 showed strong, broad absorption bands at 3450 and 1043 cm Ϫ1 , suggestive of a glycoside structure, together with absorption bands at 1717 and 1653 cm Ϫ1 assignable to carbonyl and olefin functions, respectively. In the positive-ion fast atom bombardment (FAB) MS of 1, a quasimolecular ion peak was observed at m/z 327 (MϩNa) ϩ . High-resolution (HR) FAB-MS analysis revealed the molecular formula of 1 to be C 14 H 24 O 7 . Acid hydrolysis of 1 with aqueous HCl 1.0 M liberated D-glucose, which was identified in HPLC analysis using an optical rotation detector.
2) The 1 H-NMR (CD 3 OD) and 13 C-NMR (Table 1) Fig. 1 , the double-quantum filter correlation spectroscopy (DQF COSY) experiment on 1 indicated the presence of partial structures shown in boldface lines, and in the heteronuclear multiple-bond correlation (HMBC) experiment, long-range correlations were observed between the following protons and carbons: H-1 and C-8, 1Ј; H-3 and C-5, 8; H 2 -4 and C-6; H 3 -7 and C-5; H 3 -8 and C-1, 3; and H-1Ј and C-1. Finally, enzymatic hydrolysis of 1 with b-glucosidase afforded the known compound cis-2-methyl-6-oxo-2-hepten-1-ol. 33) On the basis of this evidence, the structure of creoside I (1) was determined as shown.
Creoside II (2), obtained as a colorless amorphous powder with a negative optical rotation ([a] D 26 Ϫ22.6°in MeOH), showed absorption bands at 3450, 1655, and 1041 cm Ϫ1 ascribable to hydroxyl, olefin, and ether functions, respectively, in the IR spectrum. The positive-ion FAB-MS of 2 exhibited a quasimolecular ion peak at m/z 329 (MϩNa) ϩ . The molecular formula C 14 H 26 O 7 of 2 was determined from the quasimolecular ion peak and by HR-FAB-MS measurement. The acid hydrolysis of 2 liberated D-glucose, which was identified using HPLC analysis.
2) The 1 H-NMR (CD 3 OD) and 13 C-NMR (Table 1) Fig. 1 , long-range correlations in the HMBC experiment on 2 were observed between the following protons and carbons: H-1 and C-3, 8, 1Ј; H 3 -7 and C-5; H 3 -8 and C- C-NMR signal of the vinyl methyl group (8-C) on a trisubstituted alkene with the trans-configuration like 2 (d 14.1) was shifted upfield relative to that on a trisubstituted alkene with the cis-configuration like 1 (d 21.9) as a result of the strong interaction between 4-C and 8-C of 2. The vinyl methyl carbon (5-C) signal of 3a was observed at d 14.1, and thus the geometry of 3a was determined to be trans. In addition, the geometry of 3a was also confirmed based on the results of a nuclear Overhauser enhancement spectroscopy (NOESY) experiment, which showed NOE correlations between the following proton pairs: H 2 -1 and H 3 -5; and H-2 and H 2 -4 ( Fig. 1 ). This evidence led us to formulate the structure of a new aglycon, cresol A (3a), as shown. The 1 H-NMR (CD 3 OD) and 13 C-NMR (Table 1) 13 C-NMR data of 3 with those of 3a indicated the presence of a glycosidation shift around the 1-position of 3. Furthermore, long-range correlations in the HMBC experiment on 3 were observed between the following protons and carbons: H-1 and C-3, 5, 1Љ; H 2 -4 and C-5, 7Ј; H 3 -5 and C-1, 3, 4; H-2Ј, 6Ј and C-4Ј, 7Ј; and H-3Ј, 5Ј and C-1Ј, 4Ј (Fig. 1) . On the basis of this evidence, the structure of creoside III (3) was determined as shown.
Creoside IV (4), obtained as a colorless amorphous powder with a negative optical rotation ([a] D 24 Ϫ32.2°in MeOH), showed absorption bands at 3450 and 1040 cm Ϫ1 assignable to hydroxyl and ether functions, respectively, in the IR spectrum. The molecular formula C 17 2) The 1 H-and 13 C-NMR ( H-and 13 C-NMR spectra of 4 were superimposable on those of rhodiooctanoside (10) . 12) Finally, the enzymatic hydrolysis of 4 afforded n-hexanol. On the basis of this evidence, the structure of creoside IV (4) was determined as shown.
Creoside V (5) C-NMR spectra of 5 were superimposable on those of rhodiooctanoside (10) 12) and 4, whereas the proton and carbon signals due to the monoterpene part were similar to those of (Ϫ)-citronellol. 37) In addition, the detailed 1 H-and 13 C-NMR data (Table 1) analysis including DQF COSY and HMBC experiments (Fig. 1 ) led us to confirm the planar structure of 5. Finally, the enzymatic hydrolysis of 5 afforded the monoterpene (Ϫ)-citronellol. 37) On the basis of this evidence, the structure of creoside V (5) was determined as shown.
Experimental
General Experimental Procedures The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); IR spectra, Shimadzu FTIR-8100 spectrometer; EI-MS and HR-EI-MS, JEOL JMS-GCMATE mass spectrometer; FAB-MS and HR-FAB-MS, JEOL JMS-SX 102A mass spectrometer; Enzymatic Hydrolysis of 1, 2 and 3 with b b-Glucosidase Solution of 1 (6.7 mg) in H 2 O (1.0 ml) was treated with b-glucosidase (from Almond, Oriental yeast Co., Ltd., Japan, 1 unit) and the solution was stirred at 37°C for 24 h. After EtOH was added to the reaction mixture, the solvent was removed under reduced pressure and the residue was purified by HPLC [MeOH-H 2 O (50 : 50, v/v)] to furnish cis-2-methyl-6-oxo-2-hepten-1-ol (2.3 mg, 74.2%). Through a similar procedure, enzymatic hydrolysis of 2 (8.6 mg) and 3 (9.8 mg) were carried out to afford (E)-2-methyl-2-heptene-1,6x-diol (2.7 mg, 66.7%) and 3a (5.0 mg, 88.3%), respectively. The obtained compounds, cis-2-methyl-6-oxo-2-hepten-1-ol and (E)-2-methyl-2-heptene-1,6x-diol were identified by comparison of their physical data ( 
